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Water Research
Edited By
ALLEN V. KNEESE AND STEPHEN C. SMITH
Baltimore: Johns Hopkins Press for Resources for the Future, Inc. 1966.
Pp. 526, $12.50.
When a relatively new field of applied scientific inquiry matures
to the point of providing new concepts and demanding changes in
existing hypotheses from its parental spheres of science, the field
might properly be classified an applied science. Note for example,
the recent development of operations research and regional analysis.
This volume leaves little doubt regarding the emergence of water
resources into the realm of applied sciences. Early inter-disciplinary
induced problems created by differences in goals, methodologies, and
nomenclature between the several major disciplines contributing to
water resources research have apparently all but evaporated. Almost
none of the 27 research essays included in this volume are wrapped
within the cloak of only a single discipline.
Placing the kudos momentarily aside, this book is a compendium
of papers on a diverse group of water research topics, funded
mostly by Resources for the Future (RFF), the National Science
Foundation, or U.S. government agencies involved in water problems, and presented to a seminar sponsored jointly by RFF and
Colorado State University, in July of 1965. Kneese and Smith have
divided the research papers into 7 major groupings covering such
widely dissimilar topics as "Issues in Theoretical Economic Analysis," "Political and Administrative Studies," and "Research on
Hydrology and Engineering." While the slight lack of homogeneity
between topics appears at first glance to be detracting, though I
doubt if there was ever a conference proceedings published devoid
of this problem, the quality of research and clarity in written presentation of nearly all papers completely ameliorates this single
criticism. Several of the papers had previously been published in
substantially the same form before appearing in this volume, and
several others are summaries of more extensive water research
studies published elsewhere. In order to maintain this review within
manageable dimensions, a critical review of each paper becomes an
impossibility, so I shall attempt a critique of none, and rather, offer
short summaries of what I consider to be some (but not all) of the
major accomplishments and indicate the general flavor of the research reported.
The preponderance of economic research towards partial equi-
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librium models or aggregative requirements methods in water resources now appears to be waning and is being supplemented, as
indicated by two papers in this volume (Arrow, and Hartman and
Seastone) with macroeconomic types of analyses which have been
utilized so successfully in other areas of public policy formation.
Arrow in the first essay develops with masterful precision, implications for public investment criteria within the context of a growth
model. He demonstrates that in the absence of a public investment
sector and imperfect capital markets the utilization of one policy
instrument, taxes, will suffice "to achieve the highest possible optimum." An imperfect market coupled to the assumption of public
and private capital formation introduces one degree of freedom into Arrow's model which then requires the adoption of bond
financing or some other governmental policy to achieve optimal
growth conditions. Arrow also argues the government should not
necessarily act as a risk averter toward public investment and when
the return on new public investments is uncorrelated with previous
levels of national income and certain utility axioms are fulfilled, the
government should be "risk-neutral." While Arrow's paper is full
of interesting insights, I am left with the feeling the issue of public
investiment criteria is far from being resolved, particularly within
the context of non-static economics.
Steiner examines in detail those cases of public investment where
alternative cost is acceptable as a measure of benefits. He demonstrates, with the aid of a very adaptable decision format, when
benefits need to be measured directly, given changes in assumptions
on "what is alternative to what," compatibility of project combinations, selection rules, and quantities and qualities of services provided. Direct estimation of benefits has thus far been the major
weakness of analytic studies in water project design and selection,
and Steiner's paper provides a valuable starting point for classification of those special cases where benefits need not be measured.
Bain in a paper summarizing a much larger study of Northern
California's water industry, conceptually views two separable components within the level of water resource development: the level of
water usage and water facilities development. By adoption of the
industry type of analysis to water resources, the economist can
enlarge his "tool kit" considerably by methods already refined in
studies of industrial organization and measurement of industrial
performances. Bain also presents some calculated benefit-cost ratios
under a variety of stipulated valuations on benefits for California's
Feather River Project which quite coincidentally, can be summarized by several lines of a Boulding verse; "at two percent, the
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case is clear, at three, some sneaking doubts appear, at four, it
draws its final breath, while five percent is certain death."'
Bower discusses industrial water utilization at the plant level,
and I recommend this paper to anyone not skeptical regarding the
applicability of traditional productivity estimation techniques to the
evaluation of manufacturing water demand.
Davis presents a very strong and well documented case using the
Potomac River estuary as an example, for "expanding the analysis
of alternatives in the water resources planning process." Embedded
in this suggestion, however, is the implication significant institutional changes in the problem solving methodologies of certain water
resource agencies must first occur. Davidson, Adams, and Seneca
develop two promisingly useful concepts within the context of externalities in recreation, "option demand and market failure due
to learning by doing." The learning by doing hypothesis relates
levels of participation in water recreational activities to changes in
demand for facilities. "Participation in and enjoyment . . . will
stimulate future demand without diminishing the supply presently
available." The importance of this idea lies in the fact that measurements of current demand and thus benefits for water recreation, if
assumed to continue into the future, will tend to understate long-run
realized benefits.
Hartman and Seastone analyze regional transfers of income and
changes in national income induced by interregional water transfers. Ellis dissects and probes in some detail, problems associated
with allocating appropriation water rights within a market context,
and suggests water rights are normally not sufficiently defined for
the existence of a viable water right market. Maass discusses the
need for multiple factor objective functions (efficiency as one factor) in project selection, or at least, a precise set of "shadow
prices" for benefits other than efficiency benefits. The theoretical
argument was first rigorously presented by Marglin in 1962,2 but
Maass provides a stimulating discussion on how such "shadow
prices" might be determined, and suggests "the great challenge for
welfare economics is to frame questions in such a way as to elicit
from individuals community oriented answers."
As an outsider peering in on the "Research on Hydrology and
Engineering" papers included in this remarkable volume, I am
unqualified to comment, but will, on one general aspect of the paper
1. Boulding, The Economist and the Engineer: Economic Dynamics of Water Resource Development, in S. Smith & E. Castle, Economics and Public Policy in Water
Resource Development, (1964).
2. Marglin, Objectives of Water-Resource Development: J General Statement, in
A. Maass, Design of Water Resource Systems, ch. 2 (1962).
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by Anderson on "Integrating Snow Zone Management with Basin
Management." This topic has apparently not as yet induced a rise
in blood pressure from the "planner types" as a possibly important
alternative to current grandiose schemes for interbasin and intercountry water transfers. Yet from the preliminary results reported
by Anderson, very promising indications are visible both in speeding
up and delay of snow-pack runoff, which may substantially augment
existing downstream supplies during key periods of shortages.
Kneese and Smith, include under the last topic, "Major Research
Programs and Needs," essays describing many of the current research programs in water resources; on water investments in depressed areas by Tolley, co-operative aspects of and current trends
under the Water Resources Research Act of 1964 by Renne, and
major research problems in water quality, hydrology and engineering, and the social sciences by Gloyna, Ackermann, and Smith, respectively. Also, in this section is a "Summing Up" of the Harvard Water Program's activities over the past decade by Hufschmidt, a most impressive program, indeed, which included more
than 40 major published contributions within the field of water resources and resource planning.
Many of the recent research contributions in natural resources
have been presented at conferences and published as Proceedings in
book form. The editors, Kneese and Smith, along with the other
contributors have put together a book which unquestionably stands
as a model in dimensions of quality, composition, and clarity for
future resource conferences and published Proceedings. With no
reservations, I recommend this book to all in the resource fields
including those with even a peripheral interest in water resources
research.
RALPH D'ARGE*
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